Influence of early antihypertensive treatment on vascular and cardiac design in SHR with and without renal hypertension.
The present study was designed to explore to what extent pressure reduction by antihypertensive therapy and pressure elevation by renal hypertension are able to affect structural vascular and cardiac changes in young spontaneously hypertensive rats (SHR). Pressure elevation in SHR was induced by means of superimposing 2 kidney, 1 clip renal hypertension (2K1C). Pressure reduction was achieved by means of the vasoselective calcium antagonist felodipine from 6 to 13 weeks of age in both clipped and unclipped SHR. Vascular structure of the skeletal muscle was assessed hemodynamically by perfusing a hindlimb preparation and left ventricular dimensions were calculated from pressure-volume relationships of isolated hearts arrested in diastole. Induction of renal hypertension in SHR resulted, besides augmentation of arterial pressure in a marked concentric left ventricular hypertrophy, i.e. elevations of wall thickness to internal radius ratio. Likewise, in renal hypertensive SHR, a structural adaptation of the skeletal muscle vascular bed occurred, reflected as elevations of minimal vascular resistance and maximal generated perfusion pressure. Antihypertensive treatment for 8 weeks with felodipine reduced and also prevented mean arterial pressure from increasing further in SHR, and in SHR with superimposed renal hypertension by approximately 15% (p < 0.001 for both). In renal hypertensive SHR, felodipine partly prevented the development of exaggerated structural changes, both in the heart and in the skeletal muscle vascular bed, as reflected by reduced wall thickness to internal radius ratio and reduced minimal vascular resistance by 22% and maximal pressure response by 10% respectively (p < 0.01 for both parameters).(ABSTRACT TRUNCATED AT 250 WORDS)